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(57) [Abstract] 

[Purpose] To obtain a half-tone type phase shift maslc 

which is excellent in mechanical strength such as cleaning 

resistance and in chemical stability of a material, and in 

which the phase error within a maslc plane is restricted 

within an allowable range. 

[Construction] A Si thin film 2, which serves as a 

translucent part is formed by vapor evaporation on a 
synthetic quartz substrate 1 in a thickness of 100 to 300 A, 
and the substrate is subjected to patterning so that an 
opening of desired shape can be obtained. Then, the 
synthetic quartz substrate 1 is fixed to an optical CVD 
chamber 4 in such a manner that a patterning surface faces 
inward. Light of 184.9 nm of a low-pressure mercury lamp 7 
is applied to the synthetic quartz substrate 1 while flowing 
disilane and nitrous oxide as source gas to form a Si02 film 
5, which serves as a phase shifter film on the opening in a 
thickness of 1500 to 1700 A. The thus-obtained half-tone 
type phase shift mask exhibited the ArF excimer laser 
transmission factor of the Si thin film 2 of 50% and the 
phase difference of 180 degrees ± 5 degrees between the 
light passing through the Si thin film and the light passing 
through the Si02 film 5. 
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